Evaluation of gelatin microspheres for nasal and intramuscular administrations of salmon calcitonin.
The suitability of gelatin microspheres for nasal and intramuscular delivery of salmon calcitonin (sCT) was examined. Negatively and positively charged gelatin microspheres were prepared using acidic gelatin [isoelectric point (IEP) value of 5.0] and basic gelatin (IEP=9.0), respectively. The average diameters of positively charged gelatin microspheres in their dried state were 3.4, 11.2, 22.5 and 71.5 microm, while that of negatively charged gelatin microspheres was 10.9 microm. Both types of gelatin microspheres were capable of adhering to the nasal mucosa. The mucoadhesion of positively charged gelatin microspheres was significantly higher than that of their negatively charged counterparts. The absorption of sCT after intranasal and intramuscular administration was evaluated by calculating the area above the hypocalcemic-time curve (AAC) in rats. The AAC values after nasal administration of sCT in positively and negatively charged gelatin microspheres were significantly greater than that in pH 7.0 PBS. Therefore, the nasal absorption of sCT was enhanced by both types of gelatin microspheres. The hypocalcemic effect after administration of sCT in positively charged gelatin microspheres of 11.2 microm was significantly greater than that of negatively charged gelatin microspheres of the same size. On the other hand, AAC values were not affected by their particle sizes. The AAC values after the intramuscular administration of sCT in positively and negatively charged gelatin microspheres were significantly increased compared to that in PBS. Furthermore, the time-courses of the plasma calcium levels differed between positively and negatively charged gelatin microspheres. The hypocalcemic effect of the negatively charged gelatin microspheres tended to appear more slowly and last longer compared to that of positively charged gelatin microspheres. The hypocalcemic effects after intramuscular administration of sCT in gelatin microspheres were not affected by their particle sizes as well as those after intranasal administration. In conclusion, the gelatin microspheres have been shown to be a useful vehicle for nasal or intramuscular delivery of sCT.